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Abstract of JP2001 180145 

PROBLEM TO BE SOLVED: To provide a latent image printing plate having a membrane exhibiting 
hydrophobicity by being irradiated with light of higher energy than the band gap energy of a 
photocatalyst. SOLUTION: The latent image printing plate has the membrane containing the 
photocatalyst, a hydrophilic compound, and a silicone compound. By emitting light of energy higher 
than the band gap energy of the photocatalyst to the membrane, the contact angle at 20 deg.C of the 
irradiated part with water is increased by at least 10 degree than that before the irradiation. 
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(54) LATENT IMAGE PRINTING PLATE AND ITS PRODUCTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a latent image printing plate having a membrane 
exhibiting hydrophobicity by being irradiated with light of higher energy than the band gap 
energy of a photocatalyst. 

SOLUTION: The latent image printing plate has the membrane containing the photocatalyst, a 
hydrophilic compound, and a silicone compound. By emitting light of energy higher than the 
band gap energy of the photocatalyst to the membrane, the contact angle at 20°C of the 
irradiated part with water is increased by at least 10 degree than that befo re the irradiation . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The latent-image lithographic plate which the contact angle of the this coat and water in 20 
degrees C of the part which irradiated the light which has the film containing a photocatalyst, a 
hydrophilic compound, and a silicone system compound, and contains energy higher than the bandgap 
energy of a photocatalyst with these some film increases from optical exposure before by 10 degrees or 
more. 

[Claim 2] The latent-image lithographic plate which has the latent image which consists of the exposure 

part or the non-irradiating part of the light which contains energy higher than the bandgap energy of a 

photocatalyst in the film of a latent-image lithographic plate according to claim 1. 

[Claim 3] The manufacture approach of the latent-image lithographic plate which forms a latent image 

according to claim 2 by irradiating the light which contains energy higher than the bandgap energy of a 

photocatalyst in some film of a latent-image lithographic plate according to claim 1. 

[Claim 4] The airline printer which uses a latent image according to claim 2 as a visible image in a 

hydrophilic property or hydrophobic ink, and imprints this hydrophilic property or hydrophobic ink in a 

form. 

[Claim 5] The manufacture approach of the latent-image lithographic plate according to claim 1 to 4 
characterized by consisting of a photocatalyst which denaturalized with the hydrosilyl radical content 
compound which has a hydrophilic radical, and a latent-image lithographic plate, and an airline printer. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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2 **** SuOWS the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the lithographic plate used for an airline printer, this invention has the 
photocatalyst film in more detail, and relates to the latent-image lithographic plate with which the latent 
image formed on this film of light constitutes a lithographic plate. 
[0002] 

[Description of the Prior Art] Conventionally, the lithographic plate was made using the photograph 
technique. For example, the positive film was created and it was made by being burned on a PS plate 
and back-developing negatives. 
[0003] 

[Problem(s) to be Solved by the Invention] Two or more processes are required for work of a 
lithographic plate using a photograph technique, time amount is required for work of a lithographic 
plate, cost also had the trouble of being high, when it was especially little printing, this effect is serious 
and innovation of lithographic plate creation was called for. 
[0004] 

[Means for Solving the Problem] Artificers reached this invention, as a result of inquiring 
wholeheartedly that the above-mentioned technical problem should be solved. That is, it is the latent- 
image lithographic plate which the contact angle of the this coat and water in 20 degrees C of the part 
which irradiated the light which has the film containing the 1st photocatalyst and the hydrophilic 
compound of this invention, and a silicone system compound, and contains energy higher than the 
bandgap energy of a photocatalyst with these some film increases from optical exposure before by 10 
degrees or more. 

[0005] It is the latent-image lithographic plate which has the latent image which consists of the exposure 
part or the non-irradiating part of the light which contains energy higher than the bandgap energy of a 
photocatalyst in the film of a latent-image lithographic plate 1st given [ the 2nd invention ] in invention. 
The 3rd of invention is the manufacture approach of the latent-image lithographic plate which forms the 
latent image of the 2nd publication of invention in some film of a latent-image lithographic plate given 
in 1 of invention by irradiating the light containing energy higher than the bandgap energy of a 
photocatalyst. 

[0006] The 4th of invention uses the latent image of a publication as a visible image in a hydrophilic 
property or hydrophobic ink the 2nd of invention, and is this hydrophilic property or an airline printer 
which imprints hydrophobic ink in a form. The 5th is the manufacture approach of the latent-image 
lithographic plate of the 1 -4th publications of invention characterized by consisting of a photocatalyst 
which denaturalized with the hydrosilyl radical content compound which has the hydrophilic radical of 
invention, and a latent-image lithographic plate, and an airline printer. Hereafter, this invention is 
explained to a detail. 

[0007] As a photocatalyst used in this invention, Ti02, ZnO, SrTi03, CdS, GaP, InP, GaAs, BaTi03 
and BaTi04, K2Nb03, Fe203, Ta205, W03 and Sn02, Bi203, NiO, What added or fixed the oxide of 
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metals, such as Pt, Rh 3 Ru 5 Nb, Cu, Sn, nickel, and Fe 5 and/or a metal can be used for Cu20, SiC, Si02 
and MoS2, InPb, Ru02 5 Ce02 grade, and these. In these photocatalysts, Ti02 (titanium oxide) is 
harmless, and since it is excellent also in chemical stability, it is desirable. Both anatase a rutile and 
BURUKKAITO can be used as titanium oxide. 

[0008] The fine particles which generally consist of a detailed particle are very difficult for making even 
a primary particle distribute these aggregated particles again a top with many surface characteristics 
made useless, in order that two or more primary particles may form the aggregated particle condensed 
powerfully. On the other hand, in the case of a photocatalyst sol, since the photocatalyst particle exists 
in the form near a primary particle, it can use a surface characteristic effectively, and since formation of 
a transparent coat is easy, it can use it preferably. Since the volume average dispersed particle diameter 
of the mixture of a primary particle and an aggregated particle can use effectively the surface 
characteristic of the photocatalyst after a photocatalyst sol 300nm or less denaturalizing preferably 
especially, it is desirable. 200nm or less of lOOnm or less lnm or more of 80nm or less things 5nm or 
more is chosen suitably still more preferably still more preferably more preferably. 
[0009] If the sol of titanium oxide is taken for an example as this photocatalyst sol For example, the 
titanium oxide hydrosol which makes water a dispersion medium and by which amalgam decomposition 
of the titanium oxide particle was carried out into it can be mentioned. For example, if the titanium 
oxide which neutralizes the metatitanic acid which carried out heating hydrolysis and generated the 
water solution of sulfuric-acid titanium or a titanium chloride with aqueous ammonia, and contains 
depositing water is made to wash and dehydrate a ** exception, the aggregate of a titanium oxide 
particle will be obtained. If amalgam decomposition of this aggregate is carried out to the bottom of 
operations, such as a nitric acid, a hydrochloric acid, or ammonia, a titanium oxide hydrosol will be 
obtained. Moreover, as a titanium oxide hydrosol, amalgam decomposition of the titanium oxide particle 
is carried out under an operation of an acid and alkali, or a distributed stabilizer is used if needed 
without an acid or alkali, and the sol underwater distributed under powerful shearing stress can also be 
used. In addition, the titanium oxide hydrosol is marketed as a titania sol. 

[0010] The comparatively low thing of the viscosity (20 degrees C) of such a hydrosol is desirable, for 
example, should just be in the range which is 2000 cPa-s - 0.5 cPa-s extent, desirable lOOOcPa-s- it is 
500 cPa-s - 1 cPa-s still more preferably 1 cPa-s. As a hydrophilic compound used in this invention, the 
compound of the number average molecular weight 100-1 million which has the following structural 
unit (a) and/or (b) can be mentioned. 



(Rl, R2, R3, and R4 express independently the hydrocarbon group whose carbon number it is not 
necessary to have even if it has a hydrogen atom or a substituent is 1 -20 pieces among a formula, 
respectively.) Y expresses the univalent organic radical which has at least one hydrophilic radical 
chosen from the group which consists of hydroxyl, the amino group, an amide group, a carboxyl group 
or its salt, a phosphoric-acid radical or its salt, a sulfone radical or its salt, and a polyoxyalkylene. group, 
or this hydrophilic radical. 

[0012] As an example of the above-mentioned hydrophilic compound, for example Polyvinyl alcohol, 
denaturation polyvinyl alcohol, Partial saponification polyvinyl acetate, an acrylic-acid polymer (a 
copolymerization object is included), a methacrylic-acid polymer (a copolymerization object is 
included), An acrylamide polymer (a copolymerization object is included), a styrene sulfonic-acid 
polymer (a copolymerization object is included), A vinyl-pyrrolidone polymer (a copolymerization 
object is included), the poly allylamine, polyethylene glycols, a polyethylene-glycol-polytetramethylene 



[0011] 
[Formula 1] 




(a) 



-CH*CHR 4 0- 



(b ) 
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glycol copolymer, a carboxyl methylation cellulose, a carboxyl methylation nitrocellulose, etc. can be 
mentioned. 

[0013] the photocatalyst (A) and the hydrophilic compound (B) which were mentioned above in the 
coating constituent of this invention ~ a solid content weight ratio ~ the included system of (A)/(B) 
=0.001-1000 which comes out of comparatively is desirable. The photocatalyst in this invention may 
contain the silicone system compound (C). By including a silicone system compound, the rate of 
increase by irradiating the light containing energy higher than the bandgap energy of the photocatalyst 
of the contact angle of the coat and water to form becomes more remarkable. 
[0014] The resin which contains the compound shown, for example with the following average 
empirical formula (1) as a silicone system compound (C) used in this invention can be mentioned. In 
this resin, other resin, such as colloidal silica, acrylic and an epoxy system, and an urethane system, can 
be included in addition to the compound shown with this average empirical formula (1) (for example, 
acrylic-silicone resin, epoxy-silicone resin, urethane-silicone resin, etc.). The amount of compounds 
shown with the average empirical formula in this resin in this case (1) has 1 - 80 desirable % of the 
weight. 
[0015] 

RqQrSiO(4-q-r)/2 (1) 

(R expresses among a formula the functional group which consists of one sort of a hydrogen atom or the 
organic radical of mono valence, or two sorts or more.) Q expresses an alkoxy group, a hydroxy group, 
or a halogen atom. It is 0<=q<4 and 0<=r<4, and is 0<(q+r) <=4. 

the photocatalyst (A) and silicone system compound (C) which mentioned the film of this invention 
above - a solid content weight ratio -- the included system of (A) / (C) =0.001-1000 which comes out of 
comparatively is desirable. The film which consists of a denaturation photocatalyst which has the 
hydrophilic compound which denaturalized with the hydrosilyl radical content compound which has the 
hydrophilic radical shown, for example with the following average empirical formula (2) as a desirable 
example of the film containing the photocatalyst, the hydrophilic compound, and silicone system 
compound (C) in this invention is mentioned. 
HpRqQrYltSiO(4-p-q-r-t)/2 (2) 

(Yl expresses among a formula the functional group which consists of one sort of the organic radical of 
the mono valence containing a hydrophilic radical, or two sorts or more.) R expresses the functional 
group which consists of one sort of the organic radical of monovalence, or two sorts or more. Q 
expresses an alkoxy group, a hydroxy group, or a halogen atom. It is 0< p<4, 0<=q<4, 0<=r<4, and 0< 
t<4, and is <=(p+q+r+t) 4. 

As an example of a compound expressed with an average empirical formula (2), the compound 

expressed with the following type (3), for example can be mentioned. 

[0016] 

(R5HSiO)a(R5R6SiO)b(R5Y2SiO)c (R5ZSiO)d(R5R5R5Si01/2)e (3) 

(R5 and R6 express among a formula the hydrocarbon group whose carbon number it is not necessary to 
have even if it has a substituent independently, respectively is 1-30 pieces.) Y2 expresses at least one 
hydrophilic radical chosen from the group which consists of a univalent radical containing the univalent 
radical containing the univalent radical containing a carboxyl group or its salt, a phosphoric-acid radical, 
or its salt, a sulfone radical, or its salt, and a polyoxyalkylene group. The univalent radical in which Z 
contains an epoxy group, the univalent radical containing an acryloyl radical, The univalent radical 
containing a meta-acryloyl radical, the univalent radical containing a cyclic anhydride, The univalent 
radical containing a keto radical, the univalent radical containing hydroxyl, the univalent radical 
containing the amino group, The univalent radical containing a carboxyl group, the univalent radical 
containing a hydrazide radical, the univalent radical containing an isocyanate radical, The univalent 
radical containing an isothiocyanate radical, the univalent radical containing an annular carbonate 
radical, The group which consists of a univalent radical which has the reactant radical chosen from the 
univalent radical containing an ester group, And at least one organic radical chosen from the univalent 
radical containing the hydrocarbon group whose carbon number it is not necessary to have even if it has 
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a univalent radical containing the fluoro alkyl group of carbon numbers 1-30 and a substituent is 1-30 
pieces is expressed. 

[001 7] a and c are one or more integers, and b and d are 0 or one or more integers, e is 0 or 2. Moreover, 
it is <=(a+b+c+d) 10000. Moreover, a random copolymer or a block copolymer is sufficient as the 
above-mentioned silicone compound. 

In the compound expressed with the above-mentioned formula (3), in the case of e= 0, an annular ■ 
silicone compound is expressed, and, in the case of e= 2, a chain-like silicone compound is expressed. 
The univalent radical containing the univalent radical containing the sulfone radical expressed with the 
poly oxy ethylene radical expressed with a formula (4) or a formula (5) as a desirable example of the 
organic radical (Y2) of the monovalence containing the hydrophilic radical in the hydrosilyl radical 
content compound which has the hydrophilic radical shown with the above-mentioned average empirical 
formula (3) here, or its salt, the carboxyl group further expressed with a formula (7), or its salt etc. can 
be mentioned. 

-CH2CH2CH20(CH2CH20)mR7 (4) 

(m expresses the integer of 1-1000 among a formula.) R7 expresses the hydrocarbon group whose 
carbon number it is not necessary to have even if it has a substituent is 1-30 pieces. 
[0018] 
[Formula 2] 



(n expresses the integer of 1-100 among a formula.) R8 expresses the hydrocarbon group whose carbon 
number it is not necessary to have even if it has a substituent is 1-30 pieces. B expresses the permutation 
ammonium expressed with a hydrogen atom, alkali metal, ammonium, or a formula (6). 
HNR9R10R11 (6) 

(R9, R10, and Rl 1 express independently the alkyl group of the carbon numbers 1-20 of a hydrogen 
atom or the shape of a straight chain which is not permuted or is permuted with hydroxyl, and the letter 
of branching, respectively.) 
[0019] 
[Formula 3] 



(B expresses respectively independently among a formula the permutation ammonium expressed with a 
hydrogen atom, alkali metal, ammonium, or the above-mentioned formula (6).) 
The hydrosilyl radical content silicone compound shown by the above-mentioned formula (3) can be 
obtained by the hydrosilylation reaction of the hydrosilyl radical content compound expressed for 
example, with the following type (8), and the carbon-carbon unsaturated bond compound which has a 
hydrophilic radical (Y2) and the carbon-carbon unsaturated bond compound which has other 
substituents Z if needed. 



(R5HSiO)a+c+d(R5R6SiO)b(R5R5R5Si01/2)e (8) 
(R5 and R6 express among a formula the hydrocarbon group whose carbon number it is not necessary to 
have even if it has a substituent independently, respectively is 1-30 pieces.) a and c are one or more 
integers, and d is b andO, or one or more integers, e is 0 or 2. Moreover, it is <=(a+b+c+d+e) 10000. 





COOB 



[0020] 
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Moreover, a random copolymer or a block copolymer is sufficient as the above-mentioned hydrosilyl 
radical content compound (8). 

The olefins which have a carboxyl group or its salt, a phosphoric-acid radical or its salt, a sulfone radical 
or its salt, a polyoxyalkylene group, and at least one hydrophilic radical chosen from the group which 
consists of a cyclic anhydride as a carbon-carbon unsaturated bond compound used for introducing a 
hydrophilic radical into the hydrosilyl radical content compound expressed with the above-mentioned 
formula (8), allyl compound ether, vinyl ether, vinyl ester, acrylic ester (meta), a styrene derivative, etc. 
are mentioned. 

[0021] 5-norbornene -2, 3-dicarboxylic acid anhydride, etc. can be mentioned to the allyl compound 
ether and the pan which have a univalent radical containing the sulfone radical expressed with the 
polyoxyethylene radical content allyl compound ether expressed with a formula (9), or a formula (10) as 
a desirable example of a carbon-carbon unsaturated bond compound of having the above-mentioned 
hydrophilic radical, or its salt. 
CH2=CHCH20(CH2CH20)mR7 (9) 

(m expresses the integer of 1-1000 among a formula.) R7 expresses the hydrocarbon group whose 
carbon number it is not necessary to have even if it has a substituent is 1-30 pieces. 
[0022] 
[Formula 4] 

<pH 2 OCH 2 CH=CH2 
CH2CHO(CH2CH20)nS0 3 B 

- (10) 




(n expresses the integer of 1-100 among a formula.) R8 expresses the hydrocarbon group whose carbon 
number it is not necessary to have even if it has a substituent is 1-30 pieces. B expresses the permutation 
ammonium expressed with a hydrogen atom, alkali metal, ammonium, or the above-mentioned formula 
(6). 

The olefins which have the perfluoroalkyl radical expressed with a formula (11), for example as a 
carbon-carbon unsaturated bond compound used for introducing other substituents Z into the hydrosilyl 
radical content compound expressed with the above-mentioned formula (8), allyl compound ether, vinyl 
ether, and acrylic ester (meta) can be used. 
[0023]-(CF2)gCF3(ll) 

(g expresses the integer of 0-29 among a formula.) 

As a carbon-carbon unsaturated bond compound used when the carbon number it is not necessary as a 
substituent Z to have even if it has a substituent introduces the univalent radical containing the . 
hydrocarbon group whose number is 1-30, moreover, a propylene, 1-butene, 1-hexene, 1-octene, 
isobutene, a 5-methyl-l-butene, 2-hexene, a cyclohexene, and the olefins like 5-norbornene An acetic- 
acid allyl compound, a propionic-acid allyl compound, 2-ethylhexanoic acid allyl compound, benzoic 
acid Allyl ester, such as an allyl compound Allyl compound methyl ether, allyl compound ethyl ether, 
allyl compound-n hexyl ether, The allyl compound cyclohexyl ether, the allyl compound-2-ethylhexyl 
ether, Allyl compound ether, such as allyl compound phenyl ether and allyl glycidyl ether, A methyl 
acrylate, an ethyl acrylate (meta), butyl acrylate (meta), (Meta) 2-ethylhexyl acrylate, acrylic-acid (meta) 
cyclohexyl, (Meta) Acrylic ester (meta), such as acrylic-acid phenyl, vinyl acetate, (Meta) Carboxylic- 
acid vinyl ester, such as propionic-acid vinyl, butanoic acid vinyl, stearic acid vinyl, and benzoic-acid 
vinyl The methyl vinyl ether, ethyl vinyl ether, butyl vinyl ether, Other carbon-carbon unsaturated bond 
compounds, such as vinyl ether, such as isobutyl vinyl ether and cyclohexyl vinyl ether, styrene, 
acrylonitrile (meta), and crotonic-acid ester, etc. are mentioned. End olefins, such as 1-hexene and 1- 
octene, allyl ester, and allyl compound ether are [ among these ] desirable in respect of reactivity. 
[0024] moreover, as a carbon-carbon unsaturated bond compound used for introducing a reactant radical 
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as a substituent Z An epoxy group, an acryloyl (meta) radical, a cyclic anhydride radical, a keto radical, 
hydroxyl, The amino group, a carboxyl group, a hydrazide radical, an isocyanate radical, a thio 
isocyanate radical, The olefins which have an annular carbonate radical and at least one reactant radical 
chosen from the group which consists of an ester group, allyl compound ether, vinyl ether, vinyl ester, 
acrylic ester (meta), a styrene derivative, etc. are mentioned. 

[0025] As a desirable example of a carbon-carbon unsaturated bond compound of having the above- 
mentioned reactant radical, allyl glycidyl ether, metaglycidyl acrylate (meta), an acrylic-acid (meta) allyl 
compound, diaryl ether, diallyl phthalate, acrylic-acid (meta) vinyl, crotonic-acid vinyl, ethylene 
GURIKORUJI (meta) acrylic ester, a maleic anhydride, 5-norbornene -2, 3-dicarboxylic acid anhydride, 
5-hexene-2-ON, allyl compound isocyanate, allyl alcohol, ethylene glycol monoallyl ether, allylamine, 
etc. can be mentioned. 

[0026] The hydrosilylation reaction of the hydrosilyl radical content compound expressed with the 
above-mentioned carbon-carbon unsaturated bond compound and a formula (8) can be preferably 
performed under existence of a catalyst by contacting the hydrosilyl radical content compound 
expressed with 0-200 degrees C by the carbon-carbon unsaturated bond compound and the formula (8) 
under existence of an organic solvent or nonexistence. As a catalyst of a hydrosilylation reaction, 
although the compound of a platinum group catalyst, i.e., a ruthenium, a rhodium, palladium, an 
osmium, iridium, and platinum is suitable, the compound of platinum and the compound of palladium 
are especially suitable. As a compound of platinum, for example A platinum chloride (II), a tetra-platinic 
chloride (II), A platinum chloride (IV), a hexachloroplatinic acid (IV), hexa chloro platinum (IV) 
ammonium, A hexa chloro platinum (IV) potassium, platinum hydroxide (II), diacid-ized platinum (IV), 
The thing which made a dichloro-dicyclopentadienyl-platinum (II) platinum-vinyl siloxane complex, a 
platinum-phosphine complex, a platinum-olefin complex, the simple substance of platinum, an alumina, 
a silica, and activated carbon support solid-state platinum is mentioned. As a compound of palladium, a 
palladium(II) chloride, chlorination tetra-ammine palladium (II) acid ammonium, oxidization palladium 
(II), etc. are mentioned, for example. 

[0027] moreover, as an organic solvent which can be used for a hydrosilylation reaction For example, 
aromatic hydrocarbon, such as toluene and a xylene, a hexane, a cyclohexane, Ester, such as aliphatic 
hydrocarbon, such as a heptane, ethyl acetate, and n-butyl acetate Ketones, such as an acetone, a methyl 
ethyl ketone, and methyl isobutyl ketone Halogenated compounds, such as amides, such as ether, such 
as a tetrahydrofuran and dioxane, dimethylacetamide, and dimethylformamide, chloroform, a methylene 
chloride, and a carbon tetrachloride, dimethyl sulfoxide, nitrobenzenes, etc. and two or more sorts of 
such mixture are mentioned. Moreover, in this invention, the silicone compound which has the repeat 
unit expressed with the repeat unit expressed with the following average empirical formula (c) in a 
molecule and/or the following average empirical formula (d) as other examples which have the average 
empirical formula expressed with a formula (2) can also be mentioned. 
[0028] 
[Formula 5] 
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(In a formula (c) and a formula (d), R12 is chosen from the following (a) by the substituent which is (c).) 
Moreover, R16 is the following (b). A expresses a hydrogen atom, the hydrocarbon group of 1-30 
carbon numbers, and at least one radical chosen from -SiR 13R14R15 (they may differ from each other 
even if R13, R14, and R15 are the same, and they express a hydrogen atom or the hydrocarbon group of 
1-30 carbon numbers.). 

(a) Hydrogen atom. 

(b) The univalent radical containing the univalent radical containing the univalent radical containing a 
carboxyl group or its salt, a phosphoric-acid radical, or its salt, a sulfone radical, or its salt, the organic 
radical containing at least one hydrophilic radical chosen from the group which consists of a 
polyoxyalkylene group. 

(c) The univalent radical containing an epoxy group, the univalent radical containing an acryloyl radical, 
The univalent radical containing a meta-acryloyl radical, the univalent radical containing a cyclic 
anhydride, The univalent radical containing a keto radical, the univalent radical containing a carbonyl 
group, the univalent radical containing hydroxyl, At least one organic radical chosen from the univalent 
radical containing the hydrocarbon group whose carbon number it is not necessary to have even if it has 
the group which consists of the univalent radical containing the amino group, an alkoxy group, and 
hydroxyl, and a substituent is 1-30 pieces, and the univalent radical containing the fluoro alkyl group of 
1 -30 carbon numbers. 

[0029] Moreover, it is 0<ic<l, 0<jc<l, 0 <=kc<l, and ic+jc+kc=l, and is 0<id<l, 0<jd<l, 0 <=kd<l, 
and id+jd+kd=l. the hydrosilyl radical content compound (C) with which the denaturation of a 
photocatalyst with the hydrosilyl radical content compound which has the hydrophilic radical expressed 
with the above-mentioned average empirical formula (2) in this invention has a photocatalyst (A) and 
this hydrophilic radical under existence of water and/or an organic solvent or nonexistence - a solid 
content weight ratio ~ it can carry out by (A)/(C M s) =0.001-1000 coming out comparatively and mixing 
at 0-150 degrees C. 

[0030] From mixed liquor, hydrogen gas is generated by actuation of this denaturation. Moreover, when 
titanium oxide is used, for example as a photocatalyst, reduction of Ti-OH radical is observed by 
actuation of the above-mentioned denaturation as reduction of the absorption of 3630-3640cm-l in an 
IR spectrum. The above-mentioned denaturation photocatalyst can predict that mere not mixture but 
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photocatalyst of the hydrosilyl radical content compound and photocatalyst which have the hydrophilic 
radical expressed with the above-mentioned average empirical formula (2) have some interactions, such 
as a chemical bond, between hydrosilyl radical content compounds from these things. 
[003 1] When performing the above-mentioned denaturation here, as an organic solvent which can be 
used, hydrophobic organic solvents, such as hydrophilic organic solvents, such as dioxane, a 
tetrahydrofuran, dimethylacetamide, an acetone, a methyl ethyl ketone, ethylene glycol, butyl cellosolve, 
ethanol, and a methanol, and toluene, a xylene, and a hexane, are mentioned, for example. Plastic paint 
can also be used for the coating constituent of this invention, mixing to it as occasion demands. There is 
especially no limit as this plastic paint, for example, an oil paint, lacquer, solvent system synthetic 
coating material, drainage system (acrylic resin system, epoxy resin system, urethane resin system, 
fluororesin system, silicone-acrylic resin system, alkyd resin system, amino-alkyd-resin system, vinyl 
resin system, unsaturated-polyester-resin system, chlorinated-rubber system, etc.) synthetic coating 
material (an emulsion system, aquosity resin system, etc.), non-solvent synthetic coating material 
(powder coatings etc.), a minerals coating, electrical insulating varnish, etc. can be illustrated. 
[0032] Moreover, the component by which addition combination is carried out, for example, a pigment, 
a bulking agent, a dispersant, light stabilizer, a wetting agent, a thickener, a rheology control agent, a 
defoaming agent, a plasticizer, a membrane formation assistant, a rusr-proofer, a color, antiseptics, etc. 
can respond to a coating etc. at each purpose, and it chooses, and it can combine and can usually blend 
with the coating constituent of this invention. The stable thing of the base of the latent-image 
lithographic plate which has the- film containing the photocatalyst, the hydrophilic compound, and 
silicone system compound (C) of this invention is dimensionally desirable, and paper, the plate of metals 
(for example, aluminum, an aluminium alloy, zinc, iron, copper, etc.), and the film and plate of plastics 
(for example, cellulosics, such as cellulose acetate and a cellulose nitrate, polyethylene terephthalate, 
polyethylene, polypropylene, a polycarbonate, etc.) are mentioned. The thickness of these bases may be 
set as arbitration according to a printing machine. Surface preparation may be performed to these bases 
if needed, for example, surface roughening processes, such as anodizing to metals, such as metal 
vacuum evaporationo processing to paper or plastics and aluminum, graining processing, and ball 
polish, alkali etching processing, neutralization processing, etc. are mentioned. 

[0033] Although what kind of approach is sufficient as the method of making the film which contains a 
photocatalyst, a hydrophilic compound, and a silicone system compound (C) in the above-mentioned 
base form, its approach of applying the coating liquid containing a photocatalyst, a hydrophilic 
compound, and a silicone system compound (C) is simple as the manufacture approach of a lithographic 
plate, and it is a desirable approach. As the method of application to the base material of the above- 
mentioned coating liquid, a spray blasting method, the flow coating method, the roll coat method, a DIP 
coating method, a spin coating method, screen printing, the casting method, gravure, a flexographic 
printing method, etc. can be mentioned, for example. 

[0034] a suitable solvent, for example, water, alcohols, hydrocarbons, ether, ester, and amides may come 
out of and dilute components, such as a photocatalyst, a hydrophilic compound, and a silicone system 
compound (C), if needed in the case of spreading. Although especially a limit does not have the 
thickness of this coat, it is usually applied so that it may become the range of 0.05-1 OOOmicro. 
Moreover, before applying the above-mentioned photocatalyst, a hydrophilic compound, a silicone 
system compound (C), etc. to a base material, a polymer layer may be prepared as an interlayer. 
Although there is especially no limit if the polymer used in that case does not bring about a fault 
important for a printing property, the polymer which consists of unsaturated compounds, such as an 
acrylic monomer, ethylene, a propylene, styrene, acrylonitrile, and vinyl acetate, for example (meta), a 
silicone polymer, a fluorine-containing polymer, a cellulosic, etc. can be illustrated. Although especially 
a limit does not have this interlayer's thickness, it is usually applied so that it may become the range of 
0.05-1 OOOmicro. 

[0035] Thus, a latent-image lithographic plate is obtained by forming the partial hydrophobic film with 
which the contact angle with the water in 20 degrees C of that part increased the light containing energy 
higher than the bandgap energy of the photocatalyst contained in this coat from optical exposure before 
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by 10 degrees or more by irradiating these some coats using the formed lithographic plate. For example, 
when using oily ink for printing, water spreads into the part by which the optical exposure of the part by 
which the optical exposure was carried out will not be carried out if ink and concordance are good and 
use dampening water for coincidence, it is made by the amount of [ a part for an ink attaching part, and ] 
water attaching part on a printing plate, and ink is imprinted by the printed side by contacting paper etc. 
When using water ink, ink is crawled, ink is held at the part which is not irradiated, and the part which 
has irradiated light is similarly imprinted by paper etc. 

[0036] Manufacture of the above-mentioned latent-image lithographic plate is explained more 
concretely. The approach using the technique of CPT which uses the lith film currently performed from 
the former and records it on a direct lithographic plate from digital data besides the approach of 
exposing etc. can be used for manufacture of a latent-image lithographic plate. If the light source to 
irradiate contains photocatalyst absorption light, there is especially no limit, but laser light is desirable 
when using especially by CPT. For example, a mercury-vapor lamp, a tungsten halogen lamp, other 
metal halide lamps, a xenon lamp, a helium cadmium laser, a water-cooled argon laser, nitrogen gallium 
laser, etc. can be illustrated. 

[0037] Although photocatalysts, such as titanium oxide, carry out absorption excitation of the light 
according to the exposure quantity of light and the lithographic plate of this invention changes the 
contact angle (that is, a hydrophilic property and hydrophobicity) of surface water, change will not be 
carried out if the quantity of light more than fixed is exceeded. It is not necessary to irradiate light to the 
quantity of light whose the change of this is lost, and the contact angle of water should just change 10 
degrees or more from an exposure or before especially in this invention, although the exposure quantity 
of light required for this change changes with properties of an image formation layer to have a 
photocatalyst - desirable ~ 0.05 - 100 joule/cm2 - it is 0.05 - 10 joule/cm2 more preferably. 
[0038] Moreover, since the same effectiveness is acquired even if reciprocity law is materialized in 
general in an optical exposure, for example, it performs exposure for 100 seconds by 10 mW/cm2, and it 
performs exposure for 1 second by 1 W/cm2, as long as it has activity light, selection of the light source 
can be chosen freely and irradiation time is also chosen according to the light source. After treatment of 
the lithographic plate exposed by the above-mentioned approach is carried out by the etchant which 
contains the rinse and gum arabic containing aquosity water, a surface active agent, etc., and a starch 
derivative by request. Thus, an airline printer is equipped with the obtained original edition, and printing 
is presented with it. For example, in the case of the offset-printing equipment using oleophilic 
(hydrophobicity) ink, the original edition is twisted around a printing cylinder, ink and dampening water 
are supplied, water is held to the non-latent-image field of a hydrophilic property, ink is held to an 
oleophilic latent-image field, and offset printing etc. is performed. 

[0039] Moreover, the application to the equipment incorporating latent-image exposure and printing is 
also possible, and JP, 10-250027, A, No. 123804 [ 11 to ],No. 123805, No. 123806, No. 123807, etc. are 
mentioned as the example. After the laser (for example, ultraviolet laser) which contains predetermined 
absorption wavelength by the command of a host computer has the lithographic plate top of this 
invention scanned, patterning is attached, and dampening water is attached if needed and carrying ink, 
the approach imprinted by the form so that it may be carried out by the usual printing can be illustrated. 
[0040] Moreover, after it exposes the lithographic plate of this invention completely by the light (for 
example, ultraviolet laser) containing predetermined absorption wavelength and it carries out 
hydrophilization as another method, the approach of performing patterning can also be illustrated by 
making a lithographic plate surface layer contact using the heating element array which has a thermal 
head. The airline printer which included the above-mentioned patterning and printing in one is also 
included in the claim of this invention. 
[0041] 

[Example] Hereafter, although an example explains this invention to a detail, this invention is not 
limited to these. The section in an example, the example of a comparison, and a synthetic example 
means the weight section. The measuring method of various physical properties used into an example, 
the example of a comparison, and a synthetic example is as follows. 
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[0042] ** The volume average dispersed particle diameter volume average dispersed particle diameter 
was measured using the wet grading-analysis meter (Nikkiso Co., Ltd. make micro truck UPA-9230). 
** The contact angle meter ( CA-X150 made from Consonance Interface Science) was used for the 
contact angle with the water of a contact angle member with the water of a member, and it measured the 
contact angle 1 minute after waterdrop is dropped in 20 degrees C. 

** The viscosity of a viscosity photocatalyst hydrosol was measured using the Brookfield viscometer on 

Rota No.2, rotational frequency 60rpm, and 20-degree C conditions. 

[0043] 

[The synthetic example 1] Composition of the hydrosilyl radical content compound (i) which has a 
hydrophilic radical. 

The methylhydrogensiloxane-dimethylsiloxane copolymer (trade name: KF9901, product [ made from 
Shin-etsu Chemistry ] 5 thing of hydrosilyl radical 7.14 mmol/g (catalog value)) 50 section was added in 
the dioxane 91.7 section put into the reactor which has a reflux condenser, a thermometer, and churning 
equipment, and the temperature up was carried out to 80 degrees C under churning, this - 
polyoxyethylene allyl compound methyl ether (trade name: - uni-OKKUSU [ ] -- MUS-8 and the 
Nippon Oil & Fats Co., Ltd. make -■-) The solution which dissolved the thing 125 section of weight 
average molecular weight 800 (catalog value) and the 5-% of the weight isopropanol solution 0.5 section 
of platinum chloride (IV) acid 6 hydrate in the dioxane 83.3 section is added over about 1 hour at 80 
degrees C. The dioxane solution of the hydrosilyl radical content compound (i) which has a hydrophilic 
radical was obtained by cooling, after continuing churning at 80 more degrees C for 2 hours. 
[0044] After adding and mixing the butyl-cellosolve 8 section, when 8ml of 1-N sodium-hydroxide 
water solutions was added in the dioxane solution 1.35 section of a hydrosilyl radical content compound 
(i) which has the obtained hydrophilic radical, in 26 degrees C, 19.0ml hydrogen gas was generated in it. 
The hydrosilyl radical weight in the dioxane solution of the hydrosilyl radical content compound (i) 
which has the hydrophilic radical calculated from the amount of hydrogen generation was 0.55 mmol/g 
(the hydrosilyl radical weight converted into per methylhydrogensiloxane-dimethylsiloxane copolymer 
is about 3.9 mmol/g). 
[0045] 

[The synthetic example 2] Composition of the photocatalyst which denaturalized with the hydrosilyl 
radical content compound (i) which has a hydrophilic radical. 

an anatase mold titanium oxide sol (trade name: -- the tie knock A-6 and the Taki Chemical Co., Ltd. 
make --) with a number average dispersed particle diameter of lOnm put into the reactor which has a 
reflux condenser, a thermometer, and churning equipment The dioxane solution 23.3 section of a 
hydrosilyl radical content compound (i) which has the hydrophilic radical compounded in the synthetic 
example 1 is added over about 30 minutes at the room temperature of 30 degrees C in the thing 500 
section with an ammonia amalgam-decomposition mold, a % of the weight [ of Ti02 concentration ] of 
6, and an average crystallite diameter of lOnm (catalog value). The denaturation titanium oxide sol with 
a number average dispersed particle diameter of 15nm with very good dispersibility was obtained by 
continuing churning for further 3 hours. The hydrogen capacity generated with the reaction of the 
hydrosilyl radical content compound (i) which has a hydrophilic radical at this time was 250ml in 26 
degrees C. 
[0046] 

[The synthetic example 3] Composition of the photocatalyst organosol which denaturalized with the 
hydrosilyl radical content compound (i) which has a hydrophilic radical. 

The water 150 section was added in the anatase mold titanium oxide sol (trade name: thing with STS-02, 
Ishihara Sangyo Kaisha, Ltd. make, hydrochloric-acid amalgam-decomposition mold, 30 % of the 
weight [ of Ti02 concentration ], and an average crystallite diameter of 7nm (catalog value)) 300 section 
with a volume average dispersed particle diameter of 14nm put into the reactor which has a reflux 
condenser, a thermometer, and churning equipment, and it held at 30 degrees C under churning. The 
denaturation titanium oxide sol with a volume average dispersed particle diameter of 29nm with very 
good dispersibility was obtained by adding to this the dioxane solution 70 section of a hydrosilyl radical 
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content compound (i) which has the hydrophilic radical compounded in the synthetic example 1 over 
about 30 minutes under churning at 30 degrees C, and continuing churning at 30 more degrees C for 3 
hours. The hydrogen capacity generated with the reaction of the hydrosilyl radical content compound (i) 
which has a hydrophilic radical at this time was 610ml in 24 degrees C. 

[0047] let butyl cellosolve of 6 % of the weight of solid content be a solvent by carrying out reduced 
pressure removal of the water in an evaporator, and carrying out solid content adjustment by butyl 
cellosolve after adding [ in the denaturation titanium oxide sol 440 obtained section ] the butyl- 
cellosolve 440 section over about 10 minutes under churning at a room temperature (23 degrees C) - the 
good denaturation titanium oxide organosol of dispersibility was obtained very much. 
[0048] 

[Example 1] It grained after degreasing an aluminum plate (quality of the material 1050) with a 
thickness of 0.30mm, and anodizing was performed after alkali cleaning and neutralization processing. 
After carrying out spray coating so that thickness may be set to 2micro on the aluminum plate by which 
the titanium oxide sol which denaturalized with the hydrosilyl radical content compound which has the 
hydrophilic radical obtained in the synthetic example 2 was processed, 80 degrees C dried for 30 
minutes, and the lithographic plate which has the transparent and smooth coating film was obtained. 
[0049] The lith film manuscript which has a positive image was put on this front face, and it stuck to it 
mechanically with silica glass from the top. As the light source, 500 W high pressure mercury vapor 
lamp was used for this, and exposure was performed to it for 15 minutes. When the contact angle was 
measured, it was 27 degrees before the exposure and after the exposure were the 96 exposure sections 
and 27 non-exposed areas. The OLIVER 52 one side printing machine made from SAKURAI was 
equipped with this version, pure water was used as dampening water, Newchampion F gross 85 made 
from the Dainippon Ink chemistry Japanese ink was used as ink, and offset printing of three omasums 
was performed. Clear printed matter was obtained and damage on a lithographic plate was not seen, 
either. 
[0050] 

[Example 2] Silicon-acrylic coating agent (trade name: Bisto RETAL (NSC-200A), the Nippon Soda 
Co., Ltd. make, thing of 20 % of the weight of solid content.) They are the under coat membrane 
formation drugs in a photocatalyst coating agent. The denaturation titanium oxide organosol 150 section 
obtained in the synthetic example 3 in the 100 sections was added over about 10 minutes under churning 
at the room temperature (23 degrees C), and the photocatalyst titanium oxide constituent was obtained. 
After carrying out spray coating so that thickness may be set to lOmicro on the aluminum plate by 
which the obtained photocatalyst titanium oxide sol constituent was processed, 80 degrees C dried for 
30 minutes, and the lithographic plate which has the transparent and smooth coating film was obtained. 
The lith film manuscript which has a positive image was put on this front face, and it stuck to it 
mechanically with silica glass from the top. As the light source, 500W high pressure mercury vapor 
lamp was used for this, and exposure was performed to it for 1 5 minutes. 

[0051] When the contact angle was measured, it was 26 degrees before the exposure and after the 
exposure were the 88 exposure sections and 26 non-exposed areas. The OLIVER 52 one side printing 
machine made from SAKURAI was equipped with this version, pure water was used as dampening 
water, Newchampion F gross 85 made from the Dainippon Ink chemistry Japanese ink was used as ink, 
and offset printing of three omasums was performed. Clear printed matter was obtained and damage on 
a lithographic plate was not seen, either. 
[0052] 

[The example 1 of a comparison] After carrying out spray coating so that thickness may be set to 
1 Omicro on the aluminum plate by which the anatase mold titanium oxide sol (trade name: thing with 
the tie knock A-6, the Taki Chemical Co., Ltd. make, an ammonia amalgam-decomposition mold, a % 
of the weight [ of Ti02 concentration ] of 6, and an average crystallite diameter of lOnm (catalog 
value)) was processed, 80 degrees C dried for 30 minutes, and the lithographic plate which has the 
transparent and smooth coating film was obtained. The lith film manuscript which has a positive image 
was put on this front face, and it stuck to it mechanically with silica glass from the top. As the light 
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source, 500W high pressure mercury vapor lamp was used for this, and exposure was performed to it for 
15 minutes. When the contact angle was measured, it was 28 degrees before the exposure and after the 
exposure were the 31 exposure sections and 28 non-exposed areas. Since this version had the small 
difference of a contact angle, printing was impossible. 
[0053] 

[The example 2 of a comparison] Silicon- aery lie coating agent (trade name: Bisto RETAL (NSC-200A), 
the Nippon Soda Co., Ltd. make, thing of 20 % of the weight of solid content.) They are the under coat 
membrane formation drugs in a photocatalyst coating agent. After carrying out spray coating so that 
thickness may be set to lOmicro on the processed aluminum plate, 80 degrees C dried for 30 minutes, 
and the lithographic plate which has the transparent and smooth coating film was obtained. The lith film 
manuscript which has a positive image was put on this front face, and it stuck to it mechanically with 
silica glass from the top. As the light source, 500W high pressure mercury vapor lamp was used for this, 
and exposure was performed to it for 15 minutes. When the contact angle was measured, it was 28 
degrees before the exposure and after the exposure were the 32 exposure sections and 28 non-exposed 
areas. Since this version had the small difference of a contact angle, printing was impossible. 
[0054] 

[Example 3] Ar laser was circularly irradiated with having used in the example 1 at the lithographic 
plate before the same exposure. When oleophilic ink was put on this lithographic plate, the image was 
formed as irradiated and printing became possible. 
[0055] 

[Effect of the Invention] Manufacture of the latent-image lithographic plate according the light 
containing energy higher than the bandgap energy of a photocatalyst to an exposure is possible for the 
lithographic plate which has the film containing the photocatalyst, the hydrophilic compound, and 
silicone system compound of this invention, this latent-image lithographic plate does not need after 
treatment, either, but clear printing is possible for it. 



[Translation done.] 
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